INTRODUCTION {#sec1-1}
============

Delirium is a neuropsychiatric condition, which is quite frequently seen in patients admitted to Intensive Care Unit (ICU). Studies have reported prevalence rates varying between 20% and 83.3% with higher rates in the mechanically ventilated elderly patients.\[[@ref1][@ref2][@ref3][@ref4]\]

The central features of delirium include disturbances of consciousness, attention, cognition, thought, and language. However, in general, the clinical presentation is considered highly variable with a wide range of associated noncognitive symptoms that reflect the influence of particular etiologies, comorbidities, medical treatments, or individual vulnerabilities.\[[@ref5][@ref6]\]

Many studies have evaluated the symptom profile of delirium and have used factor analysis to clarify phenomenology of delirium; most of these studies have been limited to patients admitted to non-ICU set-ups.\[[@ref7][@ref8][@ref9][@ref10][@ref11][@ref12][@ref13][@ref14][@ref15][@ref16][@ref17][@ref18][@ref19][@ref20]\] Although many studies have evaluated the incidence, prevalence, and risk factors of delirium in ICU set-up\[[@ref21][@ref22][@ref23][@ref24][@ref25][@ref26][@ref27][@ref28][@ref29]\] very few studies have attempted to study the symptom profile of delirium in this scenario. One study attempted to evaluate the symptom profile of delirium using Memorial Delirium Assessment Scale (MDAS). Factor analysis revealed a 2-factor structure, namely, cognitive disturbances, and behavioral abnormalities.\[[@ref10]\] Another study attempted to use Delirium Rating Scale-Revised-98 (DRS-R-98) to study the phenomenology of delirium in pediatric ICU set-up authors reported difficulty in using the DRS-R-98 scale in the pediatric population, especially for assessment of cognitive functions.\[[@ref30]\] From the above, it is clear that there is a lack of data in terms of symptom profile of delirium in ICU set-up.

In this background, the aim of this study is to evaluate the phenomenology of delirium in critically ill patients admitted to a respiratory ICU (RICU) of a tertiary care teaching hospital using the DRS-R-98.

METHODS {#sec1-2}
=======

This study was carried out in a tertiary care multi-specialty teaching hospital in North India. The RICU is an eight-bedded set-up managed by the pulmonary and critical care specialists.

This study was approved by the Ethics Committee of the Institute. Patients were recruited after obtaining proxy written informed consent from the family members. All the cases diagnosed with delirium were reported to the treating team for appropriate management.

A prospective cohort design was followed. Patients were recruited during two separate phases (October 18, 2008 to January 17, 2009 and March 25, 2009 to June 24, 2009), each lasting for a continuous period of 3 months. To be recruited in the study patients were required to be aged more than 18 years. Those patients who were deaf or unable to speak or understand Hindi, English or Punjabi or whose caregivers refused consent were excluded from the study. The data with regards to the incidence, prevalence, and outcome of delirium have already being published.\[[@ref31]\]

Following instruments were used:

Richmond Agitation-Sedation Scale {#sec2-1}
---------------------------------

It is an instrument to assess sedation and agitation of adult ICU patients and is simple to use. It is a ten-point scale with four levels of anxiety or agitation (+1 to +4), one level to denote a calm and alert state (0) and five levels to assess the level of sedation (−1 to −5). A score of −4 indicates that the patient is unresponsive to verbal stimulation and a score of −5 indicates unarousable states. It has good interrater reliability and validity.\[[@ref32][@ref33]\]

Confusion Assessment Method for Intensive Care Unit assessment tool {#sec2-2}
-------------------------------------------------------------------

It is an instrument specifically designed for use in nonverbal (i.e., mechanically ventilated) patients. Importantly, the CAM-ICU can only be administered to a patient who is arousable to voice without the need for physical stimulation. In the hands of trained health care professional, completion of Confusion Assessment Method for ICU (CAM-ICU) takes only 1--2 min. It has a minimum of 75.5% sensitivity and 95.8% specificity for detecting delirium in comparison to full Diagnostic and Statistical Manual of Mental Disorders, Fourth Edition (DSM-IV) assessment.\[[@ref34]\]

Delirium Rating Scale-Revised-98 {#sec2-3}
--------------------------------

It is a scale used for the assessment of phenomenology and severity of delirium. It has 13-items to assess the severity and three diagnostic items, pertinent to the preceding 24 h. The severity ratings range from 0 to 3 indicating no impairment to severe impairment and higher scores indicating the higher severity of delirium. It is a well-validated instrument with high inter-rater reliability, sensitivity, and specificity.\[[@ref35]\]

Procedure {#sec2-4}
---------

Each patient meeting the selection criteria was first evaluated on the Richmond Agitation-Sedation Scale (RASS)\[[@ref32][@ref33]\] within 24 h of admission to RICU. Those patients, who were rated −3 through +4 (i.e., arousable on verbal stimulation) on RASS, were screened for delirium on CAM-ICU once a day at a fixed time of the day (between 7 and 9 pm) by a psychiatrist. Those screened positive on CAM-ICU were evaluated on DSM-IV criteria to confirm the diagnosis of delirium. The diagnosis of delirium was based on the information provided by the patient, caregivers, treating physician, and nurses. Any patient, rated as unresponsive at the first assessment, was reassessed on the next day and every subsequent day throughout the RICU stay, to ascertain his level of sedation and agitation using RASS. If at any stage he was found to be arousable, then he was screened on CAM-ICU for delirium. All the patients found to have delirium as per the assessment of psychiatrist by using DSM-IV criteria were assessed on DRS-R-98 by the psychiatrist for phenomenology throughout their stay in RICU. For studying phenomenology, all DRS-R-98 ratings were taken into consideration. If a patient was found to have a symptom in one of the assessments, it was considered present and for severity, highest severity rating during the study was taken into account.

Statistical analysis {#sec2-5}
--------------------

Data were analyzed using the Statistical Package for Social Scientists-14 (SPSS for Windows, Version 14.0. Chicago, SPSS Inc.). Mean and standard deviation with range were calculated for continuous sociodemographic variables (age at assessment) and clinical variables (duration of delirium-time from the first onset of symptoms to the assessment). Frequency and percentages were calculated for categorical sociodemographic variables (gender) and clinical variables (etiology, medications, etc.). Chi-square test, Fisher\'s exact test, and *t*-test were used to compare various variables of different groups and subgroups. Factor analysis of DRS-R-98 was carried out using a principal components analysis. Significance was fixed at *P* \< 0.05. Factor analysis of symptom items was carried out using a principal components analysis.

RESULTS {#sec1-3}
=======

During the study, 178 patients were eligible, of which 140 were evaluated for delirium. Of the 38 patients not included in the study, 19 had very short stay and were transferred out, discharged or expired before assessment for delirium, eight patients did not meet the selection criteria (the caregivers refused consent for six patients, and two had sensory impairments) and 11 patients remained comatose throughout their RICU stay and could not be assessed.

Of the 140 patients screened for delirium, 75 (53.57%) developed delirium during their RICU stay.

As shown in [Table 1](#T1){ref-type="table"}, the mean age of the patients who developed delirium was significantly higher; this was guided by significantly higher percentage of the elderly patients in the delirious group. Those who developed delirium and who did not develop delirium did not differ with respect to gender, education level and past psychiatric illness. Significantly, higher percentage of patients who were on mechanical ventilation developed delirium.

###### 

Sociodemographic and clinical profile of patients with and without delirum

![](LI-34-434-g001)

Phenomenology of delirium {#sec2-6}
-------------------------

All patients fulfilled the criteria of "acute onset of symptoms" and "presence of an underlying physical disorder" as per the DRS-R-98. No patient had delusions, and very few (5.3%) reported perceptual disturbances \[[Table 2](#T2){ref-type="table"}\].

###### 

Frequency and severity of various symptoms as assessed on Delirium Rating Scale---Revised-98

![](LI-34-434-g002)

The mean DRS-R-98 severity score was 11.34 ± 4.10 (range 5--21) and mean DRS-R-98 total score was 16.24 ± 4.56 (range 7--25). The severity score in 53 patients ranged 5--14 and in 22 patients it was 15 or more. The total DRS-R-98 score in 44 patients ranged from 7 to 17 and in 31 patients it was more than equal to 18.

Phenomenology in elderly (*n* = 23) versus nonelderly patients (*n* = 52) {#sec2-7}
-------------------------------------------------------------------------

In terms of frequency of symptoms, a significant difference was seen only on the item of the lability of affect (present in 34 out of 52 nonelderly patients vs. 21 out of 23 elderly cases, χ^2^ = 4.23\*, *P* = 0.04). No significant difference emerged in terms of severity of symptoms on any of the items, total DRS-R-98 severity scores and total DRS-R-98 scores.

Phenomenology in mechanically ventilated (*n* = 60) versus nonmechanically ventilated patients (*n* = 15) {#sec2-8}
---------------------------------------------------------------------------------------------------------

A significant difference was seen in the frequency of symptoms only on the item of language disturbances (present in all 60 mechanically ventilated patients vs. 8 of 15 nonmechanically-ventilated cases, χ^2^ = 25.61, *P* \< 0.001). No significant difference emerged in terms of severity of symptoms on any of the items, total DRS-R-98 severity scores and total DRS-R-98 scores. In terms of severity score, mechanically ventilated cases had a higher score on items of language (t = 3.26), thought process abnormality (t = 5.4) and temporal onset of symptoms (t = 3.37).

Factor analysis of DRS-R-98 {#sec2-9}
---------------------------

As none of the patient had delusions, this item was removed from the factor analysis. Multiple factor analyses were carried out using the other 15 items of DRS-R-98 and using the 12 severity items of DRS-R-98. The Kaiser-Meyer-Olkin measure of sampling adequacy value was 0.677 and Bartlett\'s test of sphericity was significant (χ^2^ = 529.90, df = 105; *P* \< 0.001) when the 15 items of DRS-R-98 were entered into the factor analysis. The initial principal component analysis yielded five factors with an Eigenvalue of more than one, explaining 69.89% of the total variance. The Kaiser-Meyer-Olkin measure of sampling adequacy value was 0.693 and Bartlett\'s test of sphericity was significant (χ^2^ = 473.10, df = 66; *P* \< 0.001) when the only 12 severity items were entered into the factor analysis. The initial principal component analysis, yielded four factors with an Eigenvalue of more than one, explaining 71.77% of the total variance. While running the multiple factor analyses, scree plots also consistently showed tailing at three factors. It is suggested that results of the exploratory analysis are more accurate when each common factor is represented by at least three variables and variance explained by each factor is more than 10% each.\[[@ref26]\] When the 15 items of DRS-R-98 were entered into factor analysis, the three-factor model explained 54.61% of the total variance and 2-factor model explained 44.72% of the total variance and both the models retained the 12 items in common. Whereas when the 12 items of DRS-R-98 were entered into factor analysis, the 3-factor model explained 63.04% of the total variance and 2-factor model explained 51.79% of the total variance. Considering that the 3-factor models retained more number of items (11 out of 12 compared to 9 out of 12 items in 2-factor model of 12 items; and 13 out of 15 compared to 11 out of 15 items in 2-factor model of 15 items) a 3-factor models were considered further. Perceptual abnormalities did not load on any of the 3-factor models \[[Table 3](#T3){ref-type="table"}\]. When the 15 items were entered into factor analysis, the item--"presence of physical disorder" item did not load onto any of the 3-factors and the other two diagnostic items loaded onto Factor-3. Further, in terms of number of items on each factor, the 3-factor model of 15 items had at least three items on each of the three factors, in contrast to only two items on the 3-factor model of 12 items \[[Table 3](#T3){ref-type="table"}\]. Hence, the 3-factor model of 15 items was accepted as the best model. The Factor-1 was named as cognitive factor, Factor-2 was named as motoric factor and Factor-3 was named as thought, language and fluctuation factor.

###### 

Factor model depicting the distribution of various items
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DISCUSSION {#sec1-4}
==========

This study used DRS-R-98 in the ICU setting to assess the phenomenology of delirium in adults, although it has been used in pediatric ICU setting in a recent study.\[[@ref30]\]

DRS-R-98 is considered a comprehensive instrument as it assesses the cognitive, behavioral and diagnostic symptoms separately and gives a broader picture of the phenomenology. The symptoms which were seen in more than 70% of the patients included disturbances in attention, thought process abnormality, fluctuation of symptoms, sleep-wake cycle, language, orientation, and short-term memory impairments. No patient had delusions and very few reported perceptual disturbances. When the findings of this study are compared with the studies which have described the phenomenology using DRS-R-98 in the non-ICU picture\[[@ref16][@ref20][@ref36][@ref37]\] certain similarities and differences emerge. The similarity includes the presence of sleep-wake cycle disturbances, lability of affect, disorientation, attention deficits, short-term and long-term memory deficits and disturbance in the visuospatial ability in more than half of the patients across the studies. All the earlier studies\[[@ref16][@ref20]\] have reported the presence of delusions in few patients (less than one-third of the patients), although no patient in the present study had this symptom. In the present study, language and thought process abnormalities were seen in almost all patients, in contrast to the earlier studies which have reported these to be present in 57%--90% (for language abnormalities) and 54%--92% (for thought process abnormalities). However, motor agitation was found to be present in only 46.66% in the present study compared to the some of the earlier studies done in referred consultation-liaison patients, which have reported it be present in more than 90% of the patients.\[[@ref17][@ref18][@ref19][@ref20]\] Accordingly, these studies report less prevalence of motor retardation. However, studies done in palliative care have reported a profile similar to that seen in the present study.

However, when the mean scores of various items of DRS-R-98, DRS-R-98 severity score and DRS-R-98 total score are compared with the existing literature, the mean scores in the present study are much lower for all the severity items. This was further highlighted by the fact that only 54 out of the 75 patients in the present study did not meet the cut-off severity score of 15 and 44 out of 75 patients did not meet the cut-off of 18 for the total score to be considered to have delirium.

There can be various reasons for these findings. First, DRS-R-98 has not been validated in the ICU population. Because all the patients diagnosed as having delirium in the present study were assessed for delirium by a psychiatrist after being screened for the same on CAM-ICU and confirming the diagnosis by DSM-IV criteria, it can be said that the cut-off described in the literature may not be an application to the ICU population. A recent study which also attempted to study delirium in pediatric ICU using DRS-R-98 reported difficulty in using the same in ICU-set up considering the number of items for assessment of cognition in DRS-R-98 which may be difficult in children.\[[@ref30]\] In the present study also difficulty in rating on DRS-R-98 was observed with respect to evaluation of severity of some of the cognitive symptoms, language and thought process abnormalities, because many patients were on mechanical ventilation, so the answers were obtained in the form of "yes" or "no" from the patients or relatives and members of the treating team and were considered present or absent, but the severity could not be assessed properly. Hence, it can be said that although the present study suggests that it is feasible to use DRS-R-98 in the ICU population, but the cut-off required to be compatible with the diagnosis of delirium needs to be revised. Hence, there is a need to validate this instrument in ICU population. Other reason for the lower scores on the DRS-R-98 in the present study compared to the previous studies which have used the same in consultation-liaison population could be that the present study involved screening of all patients hence patients would have been picked up delirium earlier in the course before the full severity of various symptoms manifest. Third, most of the studies done in the consultation-liaison population have included only referred patients. Due to that, it is quite possible that many patients of hypoactive delirium, which are less problematic for the primary medical-surgical team or not evaluated, which was the predominant subtype in the present study.\[[@ref37]\]

One argument can be that the present study involved screening of all the patients and the lower scores on many of items of DRS-R-98 compared to that seen in consultation-liaison population can be due to picking up of delirium cases in the prodromal or subsyndromal phase. This is also compatible with the lower frequency and lower scores on some of the items of DRS-R-98 in the incidence cases compared to nonincidence cases. However, in the present study, the diagnosis of delirium was compatible with DSM-IV criteria. Hence, this argument may not hold completely true.

Previous studies including those from our center have used factor analysis to study the phenomenology of delirium.\[[@ref10][@ref16][@ref20][@ref37]\] However, all of these studies have been done in non-ICU setup and some have been limited to the elderly population only\[[@ref18][@ref37]\] and only one study\[[@ref10]\] has carried out factor analysis of Memorial Delirium Assessment Scale (MDAS) in ICU set up.\[[@ref10]\] However, this study included only nonventilated patients. The existing factor-analytic studies which have carried out factor analysis of DRS/DRS-R98 have also yielded two or three factors, which explain 44%--64% of the variance.\[[@ref9][@ref10][@ref11][@ref12][@ref13][@ref14][@ref15][@ref16][@ref17][@ref18][@ref19][@ref20]\] The two factor structure of MDAS presented in the earlier ICU set up study explained nearly 63% of the variance.\[[@ref10]\]

In this study, the 3-factor model obtained explained 54.61% of variance and is in the range reported in the previous studies. The three factors, namely, "cognitive" factor, "motoric" factor and "thought, language and fluctuation factor" are in line with the existing literature. All the previous studies, although based on different assessment scales have consistently reported a cognitive factor. With regards to other symptoms, depending on the assessment tools used the other symptoms have been presented as a single composite factor or two separate factors.

The cognitive factor obtained in the present study is also very similar to the cognitive factor reported in the previous study based on MDAS in ICU patients\[[@ref10]\] and is also similar to the cognitive factor reported in our earlier studies on non-ICU patients. Among the various behavioral symptoms, the items of motor agitation and inverse of motor retardation have also consistently been shown to load on to the same factor across the studies. However, there is an inconsistency with respect to the loading of other items. Overall based on the above comparisons, it can be said that the factor structure of DRS-R-98 is consistent across the various treatment setting with the cognitive and behavioral factors. The cognitive factor in the present study is similar to that reported in the distribution of items. However, in the previous study other symptoms loaded onto a single factor in contrast to two separate factors in the present study. These differences can possibly be understood in the background of difference in the study population (inclusion of mechanically ventilated patients in the present study) and assessment instrument used.

CONCLUSION {#sec1-5}
==========

This study suggests that the phenomenology of delirium is more or less similar to non-ICU patients. However, it is important to note that compared to the consultation-liaison population, hypoactive delirium is the most common subtype. Further, the factor structure of DRS-R-98 in ICU patients is also similar to patients seen in the consultation-liaison population. These findings suggest that the core symptoms of delirium are seen across various treatment settings, and it is the frequency of noncore symptoms which vary across the various treatment settings.

One need to note that in this study patients were evaluated by psychiatrists well versed with evaluation of patients with delirium in various treatment settings. Hence, it is possible that evaluation of patients on DRS-R-98 could have been influenced by their level of experience in assessing these patients.

We are aware of the limitations of this study, which include small size and restriction of assessment to a single ICU setup. More studies in surgical and other critical care areas are required to get a complete picture of symptom profile of delirium in ICU. We did not assess the prevalence of dementia in the patients before development of delirum, although some of the studies suggest that there is no difference in the phenomenology of delirium in those with and without dementia. We also did not administer DRS-R-98 to patients who did not develop delirium, hence could not establish the appropriate cut-off for ICU patients. Future studies addressing the above limitations would be useful.
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